Use of tissue culture models to study environmental-genetic interactions relevant to neurodegenerative diseases.
1. Clonal cell lines, primary cultured neurones and transgenic animals expressing mutant genes linked to familial forms of neurodegenerative diseases provide models in which to examine the interaction between expression of a predisposing gene and exposure to neurotoxic chemicals. Methods of establishing these models are reviewed. 2. Mutations in the gene encoding Cu/Zn-superoxide dismutase (SOD-1) have been identified in cases of familial amyotrophic lateral sclerosis linked to chromosome 21. We report that in clonal lines of PC12 cells, the cytotoxicity of a glutathione-depleting epoxide, styrene oxide, varied with SOD activity in a manner similar to that previously demonstrated for redox cycling chemicals. These preliminary data suggest that either low or high SOD-1 activities may be associated with greater toxicity of a variety of neurotoxic chemicals and their metabolites.